Lipids were extracted from frozen liver samples (about 100 mg) using the method described by Folch. (4) Triglyceride (TG), phosphatidylcholine and total cholesterol were measured by enzymatic assays following the manufacturer's instructions (Thermo Fisher Scientific; Wako Chemicals USA, Inc., Richmond, VA). Values were normalized by sample weight.
MOUSE LIVER LD FRACTIONATION
Lipid droplets (LDs) from mouse livers were fractionated by size as described. (5) Briefly, liver
homogenates were centrifuged at 500g for 5 min to remove the nuclei and an aliquot of the post-nuclear supernatant (PNS) (7 ml) was transferred to an ultracentrifuge tube (#344059, Beckman Coulter, Brea, CA). The PNS was overlaid with Buffer B (100 mM KCl, 2 mM MgCl2, 20 mM HEPES, pH 7.4) (5 ml) and then centrifuged at 500g for 30 min. The top layer (white) was transferred to an Eppendorf tube (Fraction 1). Buffer B was added to the ultracentrifuge tube to restore the original volume (12 ml) and the tube was centrifuged at 2,000g for 30 min and the top layer was again collected (Fraction 2). After balancing the tubes with Buffer B, centrifugation was performed first at 8,000g (30 min) and then at 247,100g (30 min) to collect Fractions 3 and 4, respectively. Each of the isolated LD fractions was centrifuged again for 5 min at the original speed and the infranatants and pellets were removed. The process was repeated 2-3 times or until there was no pellet after centrifugation.
SIZE MEASUREMENT OF LD SUBPOPULATION BY DYNAMIC LIGHT SCATTERING (DLS)
The size distribution of LDs in the four LD fractions was measured by DLS. Triton X-100 was added to each LD fraction to a final concentration of 1% and placed on ice for 30 min with gentle vortexing every 10 min to limit aggregation. The Triton-treated LD fractions were diluted at least 100-fold in H2O and then warmed to room temperature. The sizes of the LDs in each fraction were measured by DelsaMax PRO light scattering analyzer (Beckman Coulter).
QUANTITATIVE PCR
Total RNA were extracted from liver samples and the levels of selected transcripts were quantified by real-time PCR as described. (6) All reactions were performed in duplicate. Mouse cyclophilin A mRNA was used as internal control.
EXPRESSION AND PURIFICATION OF RECOMBINANT PROTEINS
Recombinant PNPLA3(WT and 148M)-Flag-HisX10 were cloned into recombinant baculoviruses and expressed in Sf9 cells as described. (7) After 72 h, cells were collected and stored at -80ºC. Cell pellets were resuspended in lysis buffer [0.5 mM sodium phosphate, pH 7.5, 10% glycerol, 1 mM EDTA, 1 mM EGTA plus leupeptin (4 µg/ml), pepstatin (4 µg/ml), and phenylmethylsulfonyl fluoride (PMSF, 4 mM)].
Lysates were homogenized using an electronic homogenizer at 35,000 rpm (Dremel 300 series, Dremel, Racine, WI) and then centrifuged at 500g for 10 min. Supernatants were collected and centrifuged at 100,000g for 2 h. Membrane pellets were collected, resuspended in solubilization buffer [Tris Buffer Saline (TBS): 50 mM Tris-Cl, pH 7.4, 150 mM NaCl; plus 10% glycerol, 2-mercaptoethanol (5 mM), and 1% DDM and proteinase inhibitors], and homogenized using a 100-ml glass homogenizer (Kontes, Kimble Chase, Rockwood, TN) (40 strokes). The solubilized membranes were stirred for 3 h at 4 °C, and then centrifuged at 100,000g for 1 h. Imidazole was added to the supernatant to a final concentration of lysed in cold phosphate-buffered saline (PBS) containing 1 mg/ml lysozyme, 4 mM PMSF, and protease inhibitors (cOmplete, Sigma-Aldrich), and disrupted by sonication. Lysates were centrifuged at 100,000g
for 45 min and the supernatants were collected and incubated with glutathione-agarose beads (G4510, Sigma-Aldrich) prewashed with PBS at 4ºC for 2 h. After incubation, the column was washed with 40 CV of PBS and the bound proteins were eluted with buffer containing 50 mM Tris-Cl, pH 7.4, 150 mM NaCl, 15% glycerol, protease inhibitors, and 10 mM reduced glutathione (Sigma-Aldrich). (8) at 4ºC overnight and then at 37ºC for 30 min. Beads were washed 4 times with IP buffer (1 ml), incubated at 95°C for 5 min in Laemmli sample buffer (2X), and loaded onto PAGE gels.
CO-IMMUNOPRECIPITATION OF CGI-58 AND PNPLA3
Immunoblot analysis was performed using HRP-conjugated goat anti-mouse light chain and mouse antirabbit light chain IgG to avoid interference by the IgG heavy chain.
For GST pulldown assays, GST or GST-CGI-58 (2 µg) was mixed with recombinant PNPLA3(WT or 148M)-Flag/HisX10 (1 µg) and incubated at 37ºC for 1 h. Glutathione agarose gel (10 µl) was added and the incubation was continued for another 30 minutes. Beads were then pelleted by centrifugation (2,000g for 2 min) and washed 4X with 1 ml of pulldown buffer (50 mM Tris-Cl, pH 7.4, 150 mM NaCl, 0.1% DDM plus protease inhibitor). The beads were mixed with Laemmli sample buffer (2X) and heated to 95ºC for 5 min prior to immunoblot analysis. Methods and silver staining and immunoblotting was performed using 1/10 th of the sample (PNPLA3) or 1/120 th of the sample (CGI-58, GST). The experiments were repeated once and the results were similar.
Legends to Supplementary Figures

